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EXAMINER'S ANSWER 



This is in response to appellant's brief on appeal filed 9/26/03 



(1) Real Party in Interest. 



Serial No. 09/486062 

Filing Date: 5/5/2000 

Appellant: Holzemann, Gunther et al. 
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A statement identifying the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences. 

A statement identifying any related appeals and interferences which will directly affect or 
be directly affected by or having a bearing on the decision in the pending appeal is contained 
in the brief. 

(3) Status of claims. 

The statement of the status of claims contained in the brief is correct. 



(4) Status of Amendments After Final. 

The appellant's statement of the status of amendments subsequent to the Office action 
mailed 3/26/03 is correct, 

(5) Summary of invention. 

The summary of invention contained in the brief is correct. 
(6) Issues. 

Appellant's statement of the issues in the brief is no longer correct. The change is as 
follows: 

The rejection of claims 1, 2, 4-8, 1 1-23, 26-46 under 35 USC §112, 2 nd paragraph is 
withdrawn. 
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(7) Grouping of claims. 

Appellant's brief includes a statement that the claims stand or fall together. 

(8) Claims appealed. 

The copy of the appealed claims contained in the Appendix to the brief is correct. 

(9) New prior art. 

No new prior art has been applied in this examiner's answer. 

(10) Grounds of rejection. 

The following grounds of rejection are applicable to the appealed claims: 
The following is a quotation of the first paragraph of 35 U.S. C. '1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it in such full, clear, concise and exact terms as to enable any person skilled in the art 
to which it pertains, or with which it is most nearly connected, to make and use the same and shall set 
forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 7, 8, 37, 40 are rejected under 35 U.S. C. §1 12, first paragraph, as containing subject 

matter which was not described in the specification in such a way as to enable one skilled in 

the art to which it pertains, or with which it is most nearly connected, to make and/or use the 

invention. 

Enablement is lacking for the claimed invention. As stated in Ex parte Forman (230 
USPQ 546, 1986) and In re Wands (8 USPQ2d 1400, Fed. Cir., 1988) the factors to 
consider in evaluating the need (or absence of need) for "undue experimentation" are the 
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following: quantity of experimentation necessary, amount of direction or guidance 
presented, presence or absence of working examples, nature of the invention, state of the 
prior art, relative skill of those in that art, predictability or unpredictability of the art, and 
breadth of the claims. 

Nature of the invention : The claims are drawn to compounds, pharmaceutical compositions, 
and therapeutic methods of use. The compounds are asserted to antagonize a v , (3 3 , and p 5 
integrins. The method claims are drawn to treatment of patients who are afflicted with 
any of the following diseases/disorders: angiogenic disorders, "thrombosis", myocardial 
infarct, coronary heart disease, arteriosclerosis, tumors, osteoporosis, inflammation, or 
"infections". The nature of the "infections" is not specified but the skilled artisan would 
regard this as including infections resulting from bacteria, viruses, fungi, or parasites. 

State of the prior art : 

The term rt integrin ,, refers to a large family of heterodimeric adhesion molecules composed 
of alpha and beta-subunits. Integrins play important roles in cell adhesion and migration, 
signal transduction and gene expression. Integrins are important for various biological 
functions including embryonic development, cell growth, cell death and differentiation, and 
immune responses. Integrin antagonism constitutes an area of research which might, at 
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some point in the future, result in effective therapeutic methods. There is no evidence of 
record that antagonists of the anbpi or Ovp 3 integrin can be used to treat ill patients who are 
afflicted with thrombolytic disorders, myocardial infarct, coronary heart disease, 
arteriosclerosis, cancer, osteoporosis, inflammatory disorders, bacterial infections, viral 
infections, fungal infections or parasitic infections. 

Relative skill of practitioners in the relevant arts : The level of skill required to practice the 
claimed invention is quite high. Research expertise in both biochemistry and organic 
chemistry are required. In addition, the method claims are drawn to therapeutic methods 
where clinical expertise in each of the following is required: oncology, immunology, 
allergies, infectious disease, cardiology and orthopedics. 

Presence or absence of working examples : In a declaration filed 8/1/01, data is provided 
on five compounds. Two of those compounds fall within the scope of the claimed 
invention, and three do not. Of the two that fall within the scope of the claimed invention, 
one exhibits antagonism of both allbp 3 and a v (3 3 ; the other antagonizes only a v p 3 . The 
tests represent the results of an in vitro assay. No experiments were undertaken which 
provide direct evidence that the compounds can be used to treat any of the diseases which are 
listed in the claims, and if so, what would have been the expected versus actual results of an 
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in vivo test. Thus, the nexus of in vitro data/experiments to expected in vivo results 
appears to be lacking and negatively impact direction and guidance presented in the 
specification. 

Amount of direction or guidance presented : The specification provides no guidance or 
direction about how to treat an ill patient who has been stricken with any of the following: 
thrombolytic disorders, myocardial infarct, coronary heart disease, arteriosclerosis, cancer, 
osteoporosis, inflammatory disorders, or infections and/or other diseases/conditions. The 
specification does not demonstrate successful treatment of any one of these disorders, nor 
would the skilled artisan expect the treatment regimens to be the same for each of these. 
One would expect very different treatment regimens for each of the cited disorders, and the 
specification does not provide direction for how to treat even one of them. 

Breadth of the claims : It is not being argued that the breadth of the claims that are drawn to 
compounds per se is "undue"; however, the rejected claims do encompass a considerable 
range of pharmacological activities. Given the complexities of the various diseases 
recited, the breadth is quite considerable, and not adequately supported by the in vitro data 
provided (filed 8/1/01) such that an a priori expectation of success is present. 
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Predictability or unpredictability of the art : 

As indicated above, success in the treatment of the disorders recited in claims 6-7 cannot be 
"predicted" from the specification and examples. To begin with, consider the following 
reference: Haubner (1 Am, Chem, Soc. 118, 7881, 1996). This article discloses (table 2) 
two compounds which failed to inhibit fibrinogen binding to the a m §\ receptor, and 
vitronectin binding to the the a v p3 receptor. The reference also discloses (p. 7882, col 2) 
that replacement of glycine with alanine in RGD results in a "drastic loss" of activity. As 
indicated above, it is stipulated that angiogenesis will be inhibited by the claimed 
compounds, and proliferation of tumor cells as well. Inhibition per se does not equate to 
therapeutic success. For a therapy to be "successful", the patient's condition must improve 
perceptibly. Inhibition of angiogenesis and of tumor cell proliferation in vitro does not 
provide an adequate basis for concluding that such therapeutic success will be achieved. No 
reference has been made of record which shows that an a v P3 antagonist is effective to treat 
cancer in human patients. Structure/activity relationships are unpredictable in the case of 
ligand/integrin interactions, and the degree of a v p 3 antagonism by the claimed compounds 
may well be less than that of hypothetical compound. Minor changes in structure can lead 
to complete loss of activity. While complete loss of activity is not being asserted, at least in 
the case of a v P3 antagonism, some loss of activity may have occurred in making the 
transition from a hypothetical compound to the claimed compounds. In addition to the 
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matter of unpredictability in the case of a v p3 antagonism, there is also the matter of 
bioavailability/pharmacokinetics, and xenobiotic metabolism. These parameters will all 
change (in unpredictable ways) with structure of the compounds. Consider also the 
following: 

• Nicosia (American Journal of Pathology 138 (4) 829-33, 1991) discloses that the 
peptide GRGDS is effective to inhibit angiogenesis, but that if the aspartic acid side 
chain is extended by just one methylene group, loss of activity results. Thus, the 
conclusion is that structure/activity relationships are "unpredictable" where 
angiogenesis inhibition is concerned. 

• Belo (Inflammation 25 (2) 91-6, 2001) discloses that thalidomide inhibited 
angiogenesis in mice, but failed to inhibit tumor growth in the same mouse strain. 

• Mundhenke, "Tissue examination to monitor antiangiogenic therapy: a phase I clinical 
trial with endostatin" (Clinical Cancer Research 1 (1 1) 3366-74, 2001) disclosed the 
results of a phase I clinical trial with endostatin, which is an angiogenesis inhibitor. 
The result is that the endostatin was not particularly effective in treating cancer 
patients. 

• Boehm-Viswanathan (International Journal of Molecular Medicine 4 (4) 413-7, 
1999) suggests that inhibition of angiogenesis offers the potential to effectively treat 
patients afflicted with cancer, but that so far success in humans has proven elusive. 

Pignatelli (Human Pathology 23 (10) 1159-66, 1992) discloses that in breast 
carcinomas, expression of integrins is downregulated. This tends to suggest that if 
one makes "static" assumptions about the level of expression of integrins on tumor 
cells, an "unpredictable" outcome is likely. 

Thus, the skilled artisan would have concluded from the foregoing references not only is it 
true that structure/activity relationships are "unpredictable" where angiogenesis inhibition is 
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concerned, but in addition, when inhibition of angiogenesis can be achieved by a given 
compound "Z", success in the reduction of tumor volumes by the compound "Z" in vivo is 
"unpredictable". The following references discuss the matter of various attempts by 
oncologists to treat cancer: ViaHet (Lung Cancer 15 (3) 367-73, 1996); Kemeny (Seminars 
inOncology 21 (4 Suppl 7) 67-75, 1994); Newton (Expert Opinion on Investigational Drugs 
9 (12) 2815-29, 2000); Giese (Journal of Cancer Research and Clinical Oncology 127 (4) 
217-25, 2001); Garattini (European Journal of Cancer 37 Suppl 8 S128-47, 2001); 
Ragnhammar (Acta Oncologica 40 (2-3) 282-308, 2001). As is evident, attempts to treat 
cancer using agents which have exhibited in vitro activity leads to "unpredictable" results. 

Thus, while offering hope for the future, the reference (Boehm-Viswanathan) nevertheless 
indicates that at the time of the invention (9/14/95), administration of angiogenesis inhibitors 
to humans suffering from cancer would have produced "unpredictable" results. 

With respect to the matter of inflammation, the brief presents no arguments to support the 

proposition that if a physiologist inhibits an integrin in a patient suffering inflammation, one 

can confidently "predict" therapeutic success. Consider the following reference: 

TheienB. E. (Journal of Clinical Investigation 107(8)995-1006,2001) comparedthe 
ability of anti-VLA-4 to regulate proteolipid protein (PLP) 139-15 1-induced R-EAE 
when administered either before or after disease onset. Preclinical administration of 
anti-VLA-4 either to naive recipients of primed encephalitogenic T cells or to mice 1 
week after peptide priming, i.e., before clinical disease onset, inhibited the onset and 
severity of clinical disease. In contrast, Ab treatment either at the peak of acute 
disease or during remission exacerbated disease relapses and increased the 
accumulation of CD4(-K) T cells in the CNS. Most significantly, anti-VLA-4 treatment 
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either before or during ongoing R-EAE enhanced Thl responses to both the priming 
peptide and endogenous myelin epitopes released secondary to acute tissue damage. 
Collectively, these results suggest that treatment with anti-VLA-4 Ab may be 
problematic in treating established autoimmune diseases such as MS. Accordingly, 
one cannot predict success in the treatment of inflammation based on the propensity of 
a compound to antagonize integrins. 

The method claims are drawn (in part) to a method of treating a disease which is, or results 
from "excessive platelet aggregration". The literature on thrombin antagonists provides 
insight into the extent to which in vitro data correlates with efficacy in the treatment of 
thrombin-mediated disorders. The outcome of therapy of thrombin-mediated disorders is 
often unpredictable, and does not necessarily correlate with in vitro activity. For example, 
Steinmetzer, T. et al, {Expert Opinion on Investigational Drugs 10 845-64, 2001) disclosed 
(e.g., abstract) that there are thrombin-mediated illnesses for which heparin, warfarin and 
aspirin are ineffective, even though these compounds exhibit antithrombic activity. The 
reference also disclosed (page 857, col 2, last sentence) that there exists at least one 
compound which is an effective thrombin inhibitor in vitro, but is not effective in vivo. 
Moving onto another reference, Rutsch, W. et al {European Heart Journal 19 Suppl K, 
K11-K17, 1998) and Oldgren J. et al. {European Heart Journal 20 1657-66, 1999) both 
convey that antithrombic compounds are not always effective in treating ill patients that are 
afflicted with thrombin-mediated disorders. Claim 7 is drawn to treatment of disorders 
resulting from excessive thrombosis; one can conclude that where such disorders are 
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concerned, extrapolation from a result obtained in vitro would have lead to an 
"unpredictable" result when attempted in an ill patient. 

(11) Response to argument. 

Claims 7, 8, 37, 40 are rejected under 35 U.S.C. §112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to enable one 
skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and/or use the invention. 

The Appeal Brief argues (page 4) that the examiner has challenged the credibility of 
applicants' asserted utility. Some compounds do exist which have shown some efficacy in 
the treatment of certain forms of cancer. Thus, a claim which is drawn to a method of 
treating cancer by administering a specific compound would, as a general proposition, have 
patentable utility. Similarly, a claim which is drawn to a method of treating myocardial 
infarct, arteriosclerosis, osteoporosis, inflammation, or bacterial infections (by 
administering a specific compound) would also, as a general proposition, have patentable 
utility. Thus, (a) a rejection for lack of utility has not previously been imposed, (b) a 
rejection for lack of utility is not now being imposed, and (c) a claim which is drawn to a 
method of treating a disease which is referred to in the claims has patentable utility. 
However, it remains the case that the specification does not teach the skilled artisan how to 
use the claimed compounds to treat any of the recited diseases under 35 USC §1 12, first 
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paragraph, enablement. 

Next, the Brief argues that an examiner should not impose an enablement rejection which is 
grounded on lack of utility unless the utility rejection is proper. The logic in the Brief is 
flawed. The brief further asserts that the examiner' s arguments are based on lack of utility, 
and that therefore the enablement rejection is improper. The premise of the argument (in 
the Brief) that the enablement rejection is based on lack of utility. The brief, however, 
(a) provides no evidence that the enablement rejection is based on lack of utility, (b) 
provides no evidence that the enablement rejection is based on lack of utility, and (c) as 
stated by the examiner above, a claim which is drawn to a method of treating a disease 
which is referred to in the claims has patentable utility. 

The Brief cites In re Marzocchi which holds essentially that the examiner bears the initial 
burden of raising doubt. Sufficient doubt has been raised. Marzocchi also holds that, 
once an examiner has met his burden of establishing doubt, the burden shifts to applicant to 
provide "suitable proofs" that the compounds can be used as asserted; such proofs have not 
been provided. 

Next, the brief argues that the examiner has provided no basis for doubting the asserted 
utility. (This is presumed to be argued as an issue under 3 5 USC § 1 0 1 ) The examiner 
has never argued that utility is lacking. However, it remains the case that the 
specification does not enable (under 35 USC, §1 12, first paragraph) the skilled artisan to 
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use the claimed compounds to treat an ill patient who is stricken with one of the diseases 
recited in the claims. 

Next, the brief argues (page 5) that "doubt has been held reasonable only where. . . the 
invention is . . . highly unusual, . . .incredible, . . .or too speculative"; Court opinions are also 
cited. However, none of the cited cases states that, when the rejection is lack of enablement 
under 35 USC §112, first paragraph, the only bases upon which an examiner is permitted to 
raise doubt is to show that the claimed invention is "highly unusual, . . .incredible, . . .or too 
speculative". Other justifiable bases upon which doubt can be raised do exist. Next, 
the Brief reiterates (page 6, first paragraph) the previous point that the examiner has 
provided no basis for doubting the asserted utility this is unpersuasive as to "how to use" 
under 35 USC §112, first paragraph. Next, the brief makes the following argument 
(page 5): 

"...the references cited merely discuss the predictive value of tests which become 
relevant only if applicants must prove the ultimate value in humans of their asserted 
utility, which is not a requirement under the patent laws". 

The conclusion offered is found unpersuasive, i.e., that the "predictive value of tests" 
become relevant only if an applicant is required to prove the ultimate value in humans of 
their asserted utility . As indicated above, both Ex parte Forman and In re Wands have 
endorsed the "predictive value of tests" as an important factor in assessing whether a 
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specification teaches a skilled artisan how to use the claimed invention. As such, the 
predictive value of in vitro tests is indeed relevant, but not demonstrated here to be 
predictable. 

Next, the brief argues (page 5) that the specification teaches, on pages 2-5 (specification) 
"the integrin activities of the claimed compounds". In reviewing pages 2-5 of the 
specification, one finds a series of assertions as to how the claimed compounds can be used 
to treat diseases in humans. However, a review of the entire specification reveals that 
only assertions have been set forth; the specification only invites others to experiment to find 
out whether or not any of the claimed compounds can be used to treat any of the diseases 
recited on page 3, line 30+ (specification). The specification does not actually teach the 
skilled artisan how to use any of the claimed compounds to treat any of the recited diseases. 

Next, reference is made to Brooks P. C. {Science 264 (5158) 569-71, 1994). The 
brief points to the first sentence of the article which asserts that angiogenesis plays a "key 
role in . . . wound repair and inflammation". However, Brooks does not teach the skilled 
artisan how to use monoclonal antibodies (or any other compounds) to accelerate wound 
healing, or to treat inflammation. The brief further argues that Brooks shows that a v P3 
plays a role in angiogenesis . However, the reference does not teach one of skill in the art 
how to use the claimed compounds therapeutically. Next, the Brief argues that Brooks 
has asserted that an anti- p3 antibody reduced symptoms of restenosis in patients. The 
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first point with regard to this assertion is that Brooks has asserted no involvement in the 

study, and the other two authors of the Science article have also asserted no involvement in 

such a study. Brooks has merely conveyed that another scientist (James Woody), who is 

not an author of the Science article, made verbal assertions in December of 1993 to the 

effect that an anti- (3 3 antibody reduced symptoms of restenosis in patients. However 

such assertions have not be documented by presentation of factual data. Based on the 

Science article {Science 264 (5158) 569-71, 1994), one can draw no inference as to what 

clinical experiments might have been conducted, how they were conducted, or how the data 

might have been analyzed. Next, the Brief states the following: 

"Reference #24 cited by Brooks describes a study that was 
performed on 2100 patients, and the author (s) concluded that: 
blockade of llb/lHa receptors using 7E3-Fab reduces platelet 
aggregation, 7E3 administration significantly reduces acute 
events in patients with active thrombotic lesions, and that 
follow-up patients receiving 7E3 at 6 months in the trial 
showed continued benefit in terms of reduction of clinical 
restenosis" . 

However, none of the foregoing information can be found in the Science article {Science 
264 569-71, 1994). Brooks makes no reference to a 2100-patient study, no reference to a 
"7E3" which allegedly can reduce unspecified "acute events" in patients, and no mention 
of how the experiments were conducted, or the data analyzed. Thus, supportive evidence 
is lacking. While evidence of therapeutic efficacy of 7E3 antibody has not been 
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provided in the Appeal Brief or at any point during prosecution, it is nevertheless true that a 
document was submitted with the amendment of 1/3/03 which makes reference to a 2100 
patient study involving 7E3 antibody, and which document bore the name James Woody. 
The first point is that the document was never published, and neither a scientist nor 
applicants' representative has asserted that the statements contained therein are fact-based. 
Thus, the document does not constitute formal scientific evidence, regardless of its contents. 
The document asserts some benefit to restenosis patients, but no experimental specifics are 
offered. Thus, for example, it may be true that 2 1 00 patients were in the study, but there 
is nothing in the document to contradict the proposition that, e.g., 2097 patients received 
placebo only (or even no "treatment" at all), that only 3 patients did receive the antibody, 
and that those three patients were relatively healthy to begin with. If only 3 patients 
received the antibody and 2097 did not, an observer would be factually correct in saying 
that 2 1 00 patients "took part" in the study. If this were the ratio of treated to untreated 
patients, however, the results would be entirely inconclusive. And if those three patients 
were healthier than the other patients to begin with, the results would also be inconclusive. 

There is no analysis of statistical methods which may have been used. On the subject 
of statistical analysis, consider the following. Each of the following references discusses 
the issue of statistical analysis, and more importantly the issue of artifacts or invalid 
conclusions that can be drawn from an inadequate experimental design, or flawed 
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assumption: 

Ludbrook {Clinical and Experimental Pharmacology and Physiology 28 (5-6) 
488-92, 2001) 

Bryant {Pediatric Allergy and Immunology 9 (3) 108-15, 1998) 

Bezeau {Journal of Clinical and Experimental Neuropsychology 23 (3) 399-406, 
2001) 

Bolton {Journal of Clinical Pharmacology 38 (5) 408-12, 1998) 
Willenheimer {Progress in Cardiovascular Diseases 44 (3) 155-67, 2001) 
Chung {Plastic and Reconstructive Surgery 109 (1) 1-6, 2002) 
Atkinson {Chronobiology International 1 8 (6) 1 04 1 -53 , 200 1 ) . 



A review of these references reveals when the underlying assumptions appear flawed, or if 
the analysis is not properly carried out, statistical artifacts can result. Consider also the 
following, which pertain to restenosis specifically: 

• Gibson C. M. {Journal of the American College of Cardiology 32 (1) 28-34, 1998) 

investigated the effects of tirofiban versus placebo on the incidence of adverse cardiac 
outcomes and coronary artery restenosis at 6 months. Gibson found a beneficial effect 
at a period seven days post- angioplasty, but after 6 months, the benefit ceased to be 
statistically significant, 

• Huckle W. R. {Circulation 103 (14) 1899-905, 2001) studied the effects of the 
endothelin antagonist L-749,329 in an animal model of angioplasty. Huckle discloses 
that after 28 days of administration, mean neointimal thickness in the L-749,329-treated 
group was reduced by 9.0% compared with vehicle-treated controls, but that this effect 
was not statistically significant (P=0.13). 
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• Veinot J P (Canadian Journal of Cardiology 12 (1) 65-70, 1996) undertook a study on 
the efficacy of the HMGCoA reductase inhibitor lovastatin as a therapeutic agent for 
coronary arterial restenosis post-balloon angioplasty. The amounts of arterial injury and 
neointimal thickening were quantitated. A series of linear regression models was used to 
control for the degree of injury. It was found that the reduction of neointimal thickness 
for the lovastatin group compared with the control animals was 0.08 mm, a statistically 
significant result (P < 0.05). At the same time, however, the authors concluded that 
although lovastatin produced a statistically significant decrease in neointimal thickness 
post-balloon angioplasty, when extrapolated to angiographical end-points, the differences 
would not be clinically significant. These data suggest that lovastatin maybe of marginal 
use in humans for limiting restenosis . 



Thus, in view of the foregoing (Gibson, Huckle, Veinot), the physiological changes 
following an attempted therapy of restenosis may appear on the surface to be 
"beneficial",- but on closer inspection may actually be of no significance statistically; or 
perhaps the physiological changes will be statistically significant at one point in time, 
only to become statistically insignificant at a later time; or the observed physiological 
changes may be statistically significant, but not "predictive" of therapeutic efficacy. 
Each of the scientists in these references went much further in their analysis than was 
done in the sparse document which has been attributed to J. Woody. Thus, in the 
event that applicants' representative or a qualified scientist were to attest to the validity of 
the statements presented in the document which has been attributed to J. Woody, 
various questions would arise about the nature of the "benefit" which was alleged to have 
occurred with an unspecified number of patients. Given the dearth of information 
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provided, no conclusions can be drawn with respect to the document that was included 
with the response filed 1/3/03. Returning then to the argument presented on page 6, 
paragraph 3 of the Appeal Brief, Brooks never carried out a study of the efficacy of an 
antibody (or any other compound) in the potential treatment of restenosis. Brooks 
merely mentions that another scientist, James Woody, has asserted that a monoclonal 
antibody to an integrin exhibited some efficacy in restenosis, but neither James Woody, or 
any other scientist (or appellant representative) has provided any basis for reaching such a 
conclusion. 

Next the Brief argues (page 7, paragraph 1) that the specification provides guidance as 
to how the integrin inhibitory action of the compounds can be determined. However, 
none of the rejected claims is drawn to a compound per se, or to a method of 
antagonizing integrins. Rather, the rejected claims are drawn to methods of treating 
diseases in humans. The question is whether the specification teaches the skilled artisan 
the specifics of how to treat diseases (as recited in the claims) using the disclosed 
compounds. 

Next, the brief argues (page 7) that the examiner has required both of the following: 
(a) a guarantee to prove utility or to support enablement, and (b) evidence to prove 
utility or to support enablement. In response, the examiner does not require a 
"guarantee" from appellants. And as indicated above, none of the claims was 
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rejected for lack of utility, and so evidence to support patentable utility is not required. 
As to the question of whether evidence is required to overcome the pending enablement 
rejection, sufficient doubt has been raised to shift the burden of proof to appellants. 

Next the Brief argues (page 7) that the compounds have been shown to antagonize 
integrins in vitro. This particular point is correct, but none of the rejected claims is 
drawn to a method of antagonizing integrins. Beginning on page 7 (last paragraph), 
various journal articles are referred to. The first of these is Heiken {J Surg. Res. 63, 
169, 1996). Heiken argues that integrins are involved in cancer. This point has 
been stipulated to by the examiner. Heiken also argues that tumor growth may be 
inhibited by inhibiting Ovp 3 integrin. There are no claims in the instant application 
which are drawn to a method of inhibiting growth of tumor cells. Causing actual 
reduction of tumor volumes in humans (or rats) is another matter. Heiken does not 
enable the claimed invention. 

Next, the Brief (on page 8) points to Gutheil (Clinical Cancer Res 6, 3056, 2000). 
The Brief argues that Gutheil states that cancer is mediated in part by a "pathological 
angiogenic response". This does not constitute evidence that angiogenesis inhibitors 
can be used to treat cancer in humans. It is also argued that there exist unidentified 
angiogenesis inhibitors which have shown "promising antitumor effects". Exactly 
what is meant by "promising antitumor effects" is not made clear, but there is no 
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evidence to contradict the assumption that whatever antitumor effects might have been 
observed have only been observed in cell culture. Next, the Brief argues that 
Gutheil states that the antibody designated LM609 "has been shown to . . . induce tumor 
regression". There is no evidence of record or in Gutheil demonstrating same. In 
support of the assertion, the Brief argues that somewhere in reference 3 of Gutheil, 
evidence of tumor regression by a monoclonal antibody might be found. As it happens, 
reference 3 of Gutheil is Brooks P. C. (Science 264 (5158) 569-71, 1994). This 
particular reference has been discussed above, and in each of the last three Office actions. 

Brooks provides no evidence that tumor regression by a a v (3 3 antagonist can be 
achieved in an animal. Next, it is argued that reference 13 of Gutheil provides 
evidence that an antibody to a v (3 3 can "improve arthritic disease*'. Reference 13 of 
Gutheil has never been made of record, and so it is accurate to say that, based on the 
record thus far, there is no evidence that an antibody to 0^3 can "improve arthritic 
disease". However, even if it is true that a compound which is unrelated to the 
claimed invention can effect some benefit to animals suffering from arthritis, several 
observations are relevant: (a) reference 13 of Gutheil does not represent the state of the 
art at the time of the invention, (b) there are no claims drawn to a method of treating 
arthritis, (c) as discussed above, Theien B. E. (Journal of Clinical Investigation 107 
(8) 995-1006, 2001) provides evidence that when a monoclonal antibody shows some 
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benefit in the treatment of inflammatory disease when administered prior to the onset of 
symptoms, "unpredictable" results are obtained when the antibody is administered after 
the disease is established. Thus, even if it is true that a compound which is unrelated 
to the claimed invention can effect some benefit to animals suffering from arthritis when 
administered before the onset of symptoms, "unpredictable" results are obtained when the 
antibody is administered after the disease is established. Thus, for each of several 
reasons, Gutheil provides no evidence that there exist a v p 3 antagonists, claimed or 
otherwise, used to successfully treat any of the various diseases recited in the claims. 

Next, the Brief argues that antibody LM609 suppresses growth of tumor cells, and 
points to reference 9 cited in Gutheil. Reference 9 cited in Gutheil is Brooks (J Clin 
Invest. 96(4): 1696-7, 1995). In this reference, Brooks states that LM609 was indeed 
effective to reduce tumor cell proliferation within the microenvironment of human skin. 

However, none of the rejected claims is drawn to a method of inhibiting tumor cell 
proliferation. If a patient stricken with cancer is provided with a compound that 
merely inhibits tumor cell proliferation, his condition will still worsen, though perhaps 
at a slower rate. If a patient's condition worsens in spite of being administered a 
given chemical agent, one cannot say that a successful treatment has been achieved. 

Next, the Brief points to a clinical trial of an MAb in the treatment of cancer. The 
result was that out of 17 patients, only one showed improvement, and the remaining 16 
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showed no improvement. One can only guess what the results would have been for a 
placebo, since no such study was done; and it is also not apparent that the results are 
statistically significant. Based on the data presented in the reference, one can only say 
that the failure rate was 94%, since in 94% of the patients, there was no benefit. Thus, 
the conclusion which can be drawn is that the failure rate was 94% and might be as high 
as 1 00% if the results had been compared to those obtained with a placebo. Thus, it 
is more likely than that the there would be failure, for which the opposite, "success", is 
unpredictable. 

Next, the Brief points to Trikha (Cancer Res 62, 2824, 2002) who argues that an 
<x v p3 integrin antagonist may be effective to inhibit tumor cell growth, but none of the 
rejected claims is drawn to a method of inhibiting tumor cell growth. One cannot predict 
success of efficacy in the treatment of cancer in humans based only on the propensity of a 
compound to inhibit growth of tumor cells in vitro, or even in vivo. It is also argued that 
ct v p3 is involved in melanoma; however, Trikha does not teach the skilled artisan how to use 
Ovp 3 integrin anatagonists to treat cancer in humans. 

The brief next points to Mousa (Curr Opin Chem Biol 6, 534, 2002). It is argued that 
Mousa speculates that <x v p3 has "potential implications" in angiogenesis and vascular 
disorders, however, "potential implication" does not constitute reduction to practice. 
Next, the Brief points to page 538, col 2 first paragraph (of Mousa), and argues thatMousa 
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has disclosed that an unnamed person, or group of persons residing in an unspecified 
country has "approved" the "use" of an antibody to a v (3 3 to "treat angioplasty". 
However, (a) angioplasty is not a disease per se, and (b) there are no claims drawn to a 
method of treating angioplasty. In addition, the statement that an unnamed person 
has "approved" the "use" of an antibody to Ovp 3 to "treat angioplasty" does not 
amount to a presentation of scientific fact(s), and as such is open to broad interpretation. 
The "use" of the antibody may have been in a country where the standards for drug 
approval are very different from what they are in the United States, or it may be that the 
person who approved the "use" of the antibody resides in the United States, but that 
approval was given for a clinical trial on a limited group of persons. Clearly, there is no 
evidence of record, or in Mousa that there exists a monoclonal antibody which is effective to 
treat angioplasty. This is not to say that such a monoclonal antibody does not exist, only 
that there is no evidence that it exists. In addition, despite the optimism expressed by 
Mousa as to the potential of a v p 3 integrin anatagonists in the treatment of human disease, 
Mousa does not provide evidence that in the year 2003, Ovp 3 integrin anatagonists can be 
used to treat cancer or vascular disorders in humans; and certainly there is no evidence that at 
the time the invention was made that a v p 3 integrin anatagonists could be used in accordance 
with the claimed invention. 
Next, the brief points to an unpublished document which applicants have attributed to 
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Raguse. The authors of this unpublished document have asserted that they treated a 
single patient with a a v p 3 antagonist that is unrelated to the claimed invention. The 
unpublished document shows only that the patient's contain failed to deteriorate following 
administration of the compound. However, the failure of the condition of one patient to 
deteriorate does not establish that the antagonist under study was effective to treat cancer in 
a human. Perhaps, at some point in the future, the compound will prove to be effective in 
humans and perhaps not. 

Next, the Brief argues (page 12) that within US Patent 5,084,466 and US Patent 5,541,343 
there are assertions regarding the efficacy of an GPIIb/IIIa antagonist to treat an unspecified 
inflammatory condition. While noting that the presumption of validity is conferred upon 
all U.S. patents, the fact remains that there is no evidence demonstrating nexus in either of 
US Patents 5,084,466 or 5,541,343 that GPIIb/IIIa antagonists can be used to treat all 
inflammatory conditions. It is also argued that these patents establish a "nexus" between 
in vitro integrin inhibitory activity and an "in vivo activity". What is meant by this 
particular statement is neither clear nor persuasive. It is stipulated that integrins play a 
role in various disease states, but it remains the case that there is no evidence in either of US 
Patents 5,084,466 or 5,541,343 that GPIIb/IIIa antagonists can be used to treat 
inflammatory conditions. It is stipulated that integrins play a role in various disease states, 
but it remains the case that there is no evidence in either of US Patents 5,084,466 or 
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5,541,343 that GPIIb/IIIa antagonists can be used to treat inflammatory conditions. 

Next, the Brief (page 12) begins a discussion of the "Forman factors" which are listed in 
In re Wands. It is argued that In re Brana supports the proposition that claims drawn to 
treatment of human disease are enabled even if there is no evidence that successful treatment 
of the same can be achieved. However, Brana does not support this assertion. In 
Brana, all claims were drawn to compounds per se. None of the claims under 
consideration in Brana was drawn to treatment of a human disease. Accordingly, a 
reference to Brana is not effective to overcome this ground of rejection. 

Next, it is argued that disclosure of specific dosages is not a per se requirement for a 
finding of enablement. However, the failure to disclose specific dosages does nothing to 
bolster the assertion that the claimed compounds can be used to treat human disease. 

Next, the Brief argues that "direct evidence" that the claimed compounds can be used to 
treat human disease is not required. Again, Brana is cited as ostensibly supporting this 
assertion. However, as indicated above, the Court issued no ruling on the question of 
claims drawn to treatment of human disease. 

Next, the Brief argues that the examiner is requiring a "guarantee" of success. The 
examiner does not require this. However, the Court in In re Wands endorsed the principle 
that "predictability" or "unpredictability" is a factor to be given weight in determining the 
extent to which a given specification enables a skilled artisan how to practice the claimed 
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invention. 

On page 15, the Brief again points to Br ana as supporting the proposition that ''working 
examples" are not required in order for a specification to teach the skilled artisan how to use 
novel compounds to treat human disease. A passage from Brana is cited which makes 
reference to phase II clinical trials. At no point in the prosecution has the examiner 
argued that applicants are required to undertake phase II clinical trials. However, it 
remains the case that the limited in vitro data provided does not enable the skilled artisan to 
use the claimed compounds to treat diseases in humans, or in other mammals. 

In citing In re Bundy (209 USPQ 48, 1981), appellant has argued that a claim is 
enabled if the specification discloses some activity, coupled with knowledge in the art as 
to the use of this activity. The case at issue is now USP 4461917, which is a 
divisional of USP 4,060,534. The sole claim at issue is drawn to compounds per se, not 
to a therapeutic use. The compounds of the claim of '917 constitute a small subgenus of 
the genus of compounds disclosed in '534, most of which were found to be novel and 
enabled. The question was really whether, in a case where most compounds within a 
disclosed genus are determined to be enabled, do applicants bear the burden of providing 
evidence of efficacy for 100% of the compounds? Importantly, in the application at 
issue, there was no claim drawn to a method of treating a disease in humans (or animals), 
and no claim drawn to a pharmaceutical composition. Thus, the circumstances in 
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Bimdy are not commensurate with those surrounding the rejected claims of the instant 
application. 

In considering the various references cited in the present Appeal Brief, the following 
conclusions can be drawn: (a) integrins are involved in one or more of the diseases recited in 
the claims, (b) integrin antagonists are likely to be effective in vitro to inhibit angiogenesis 
and to inhibit growth of tumor cells, (c) several scientific investigators are optimistic that, at 
some point in the future, integrin antagonists will be discovered which will be effective to 
treat cancer and other human diseases, (d) one reference [Gutheil (Clinical Cancer Res 6, 
3056, 2000)] asserted that an antibody produced a 6% success rate in the treatment of one 
form of cancer, but no comparison was made with a placebo, so the success rate could be 
considerably lower. 

In addition to the foregoing, the Brief has made reference to an unpublished document 
that was presented with the response filed 1/3/03. As indicated above, no person has 
vouched for the validity of the assertions therein. Also as indicated above, the results are 
inconclusive for a variety of reasons. Thus, out of all the documents cited in the Brief, 
only one (Gutheil) potentially supports the conclusion that an integrin antagonist may exist 
which is effective to treat one form of cancer, however, one of the defects of Gutheil is that 
it does not represent the state of the art at the time of the invention. Accordingly, even 
the best of the references cited in the Brief does not support the proposition that the 
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specification disclosed to the skilled artisan, at the time of the invention, how to use the 
claimed compounds to treat cancer or other disease. Of note is that the results in Gutheil 
were not determined to be statistically significant, and there still remains the question of 
"unpredictability" with respect to the proposed extrapolation. One of the proposed 
extrapolations, of course, is that of assuming that cancer can be successfully treated merely 
because the claimed compounds bind to integrins. Consider again the references cited by 
the examiner in support of a finding of "unpredictability": 

• Nicosia (American Journal of Pathology 1 3 8 (4) 829-33 , 1 99 1 ) discloses that the peptide 
GRGDS is effective to inhibit angiogenesis, but that if the aspartic acid side chain is 
extended by just one methylene group, loss of activity results. Thus, the conclusion is 
that structure/activity relationships are "unpredictable" where angiogenesis inhibition is 
concerned. The point is not that the claimed compounds will fail to inhibit angiogenesis; 
rather, the point is that inhibition of angiogenesis is a question of degree, and the degree 
of inhibition of angiogenesis for a diverse array of compounds will span a broad range. 

What may be true for compounds at one end of the binding spectrum may not be true 
for compounds at another point along the binding spectrum. The specification provides 
no guidance as to what degree of binding is sufficient in order to achieve therapeutic 
efficacy. 

• Pignatelli (Human Pathology 23 (10) 1159-66, 1992) discloses that in breast 
carcinomas, expression of integrins is downregulated. This tends to suggest that if one 
makes "static" assumptions about the level of expression of integrins on tumor cells, an 
"unpredictable" outcome is likely. 



• Belo (Inflammation 25 (2) 91 -6, 200 1) discloses that thalidomide inhibited angiogenesis 
in mice, but failed to inhibit tumor growth in the same mouse strain. 

• Mundhenke, "Tissue examination to monitor antiangiogenic therapy: a phase I clinical 
trial with endostatin" (Clinical Cancer Research 7 (11) 3366-74, 2001) disclosed the 
results of a phase I clinical trial with endostatin, which is an angiogenesis inhibitor. The 
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result is that the endostatin was not particularly effective in treating cancer patients. 

• Boehm-Viswanathan (International Journal of Molecular Medicine 4 (4) 4 1 3-7, 1 999) 
suggests that inhibition of angiogenesis offers the potential to effectively treat patients 
afflicted with cancer, but that so far success in humans has proven elusive. 

• Theien B. E. (Journal of Clinical Investigation 107 (8) 995-1006, 2001) provides 
evidence that when a monoclonal antibody shows some benefit in the treatment of 
inflammatory disease when administered prior to the onset of symptoms, "unpredictable" 
results are obtained when the antibody is administered after the disease is established. 

The Brief makes the argument several times that integrins are "involved" in various diseases. 
But in making the extrapolation from the test tube to the intact mammal, there are a variety 
of factors to consider. Pignatelli (Human Pathology 23 (1 0) 1 1 59-66, 1992) points out 
one of those factors. Pignatelli discloses that in breast carcinomas, expression of integrins 
is downregulated. This tends to suggest that if one makes "static" assumptions about the 
level of expression of integrins on tumor cells, an "unpredictable" outcome is likely. 
Information on this cannot be obtained from in vitro tests alone. Next, Belo 
(Inflammation 25 (2) 91-6, 2001) discloses a compound which is effective to inhibit 
angiogenesis in mice, but not effective to inhibit tumor growth in the same mouse strain. 

The Appeal Brief argues that if angiogenesis can be inhibited in vitro, it is inevitable that 
cancer can be sucessfully treated in a mammal. However, Belo supports the argument 
that merely because angiogenesis is inhibited in vitro, or even in vivo, one cannot "predict" 
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therapeutic efficacy in mammals stricken with cancer. Similarly, Mundhenke {Clinical 
Cancer Research 7 (11) 3366-74, 2001) found a compound which is effective to inhibit 
angiogenesis in vitro, but which is not effective to treat cancer patients. Again, in vitro 
angiogenesis inhibition does not "predict" therapeutic efficacy. 

As indicated above, many of the authors of the references cited in the Appeal Brief 
expressed optimism that, at some point in the future, angiogenesis inhibitors will prove to be 
therapeutically effective, What matters is what the skilled artisan would have believed at 
the time of the invention. Boehm-Viswanathan {International Journal of Molecular 
Medicine 4 (4) 413-7, 1999) supports the proposition that, even two years after the 
invention was made, "unpredictable" results were still being obtained when investigators 
attempted to treat patients afflicted with cancer. Finally, the specification makes 
assertions regarding the ability of the skilled artisan to predict success in the treatment of 
inflammation, based on the propensity of a compound to bind to integrins in vitro. Theien 
B. E. {Journal of Clinical Investigation 107 (8) 995-1006, 2001) supports the proposition 
that an integrin antagonist which is effective to treat inflammation when given prior to the 
onset of symptoms produces "unpredictable" outcomes when the antagonist is administered 
after the onset of symptoms. 

Thus, neither the specification nor the Appeal Brief provides evidence that the claimed 
compounds can be used to treat any of the diseases cited in the claims. And even if it 
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turns out to be true that there exists a monoclonal antibody which is effective to treat one 
form of cancer, it still remains the case that extrapolation from in vitro integrin antagonism to 
treatment of cancer in humans is an unpredictable proposition. 

In view of the absence of guidance, the absence of working examples, the nature of the 
invention, the state of the prior art, the relative skill of those in that art, and the 
unpredictability of the art, "undue experimentation" would be required to practice the 
claimed invention. 

For the above reasons, it is believed that the rejections should be sustained. 



Respectfully submitted, 
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